CLAIMS 

What is claimed is : 

>l . A dynamic random access memory array located on a silicon substrate, said array 
comprising: 

a plurality onnemory cells, each memory cell including a field-effect access transistor and a 

stacked Capacitor, each field-effect transistor having a first source/drain region fiinctioning 
as a storage^ode junction, said first source/drain region directly connected to the 
capacitor of tnfe memory cell, each transistor having a second source/drain region 
functioning as an\ccess-node junction, having an insulated gate having a lower surface 
overlying the substrate and insulated therefrom by a gate dielectric layer, having an upper 
surface, and having vemcal sidewalls, said upper surface and said sidewalls being covered 
by a first dielectric materik layer; 
n interlevel dielectric layer comprising a second dielectric material, said interlevel dielectric layer 

blanketing the array to a level abra,^ that of th^ capacitors; 
a plurality of digit line contact openings ei^L&p€mng penetrating the interlevel dielectric layer 

and terminating at an access-node junction, each of said openings being self-aligned to the 
first dielectric material layer, each contacXopening being lined with a layer of titanium 
metal and a layer of titanium nitride located wiereover and filled with a CVD tungsten 
plug; and \ 
a plurality of digit lines formed on top of the interievel dielectric layer, each digit line making 
electrical contact to a plurality of tungsten plugs. \ 

2. The dynamic random access memory array of claim\ wherein at least a portion of 
the titanium metal which overUes each access-node junction has reactei^ with silicon atoms on a 
surface of the access-node junction to form titanium silicide. 
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3. A dynamic random access memory cell array located on a silicon substrate, said 
array conitorising: 

a plurality o^word lines, at least one of said plurality of word lines having a lower surface 

dielectrically insulated from the substrate by at least one silicon dioxide layer, said plurality 
of word litaes each having an upper surface and sidewalls covered by a layer of silicon 
nitride; \ 

a capacitor for each niWnory cell of said dynamic random access memory cell array, each 

capacitor for stonng a charge, the charge stored within each capacitor being accessible by 
at least one word line of said plurality of word lines; 
an interlevel dielectric layer covering the memory cell array and the capacitors thereof; 
a plurality of contact openings, each contact opening of the plurality of contact openings 

penetrating the interlevel dMectric layer to a junction in the substrate, each junction being 
covered by a titanium silicide Wer and located adjacent at least one word line, each 
contact opening of said plurality\)f contact openings at least partially overlapping the 
silicon nitride layer on the sidfeWll^f^ia at least one adjacent word line, each of said 
contact openings hned with a titamurrtVnitride layer and at least partially filled with a CVD 
tungsten plug; \ 
a plurality of digit lines formed on the interlevel dielectric layer, each digit line making electrical 
contact to a plurality of tungsten plugs. \ 

4. The memory array of claim 3, wherein each capacitor comprises a stacked 
configuration. \ 

5. The memory array of claim 3, wherein each contact op»gning of said plurality of 
contact openings, except in the area of the junction, fiirther includes a linme of a titanium metal 
layer which is in contact with the titanium nitride layer, but not in contact withsthe tungsten plug 
that is within the contact opening. 
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The memory array of claim 3, wherein each contact opening of said plurality of 
contact openings includes a lining of titanium metal layer in contact with the titanium nitride layer, 
but not in cofi^ct with the tungsten plug within the contact opening, said titanium metal layer 
overlying the titaWm silicide layer in the area of the junction. 

7. The memc^ array of claim 3, wherein each word line is insulated from the 
substrate along a portion of ir&Jength by a gate oxide layer and along the remainder of its length 
by a field oxide layer. 

8. The memory array of claiiH j^^whefeiri each word line comprises a doped 
polycrystalline silicon lower portion and a refractiny metal silicide portion thereover. 

9. The memory array of claim 3, wherein eao^word line functions as the gate of a 
field effect cell access transistor for portions of its length whete it traverses a gate oxide layer, 
each access transistor coupling a cell capacitor to a digit line. 
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10. A dynamic random access memory on a silicon substrate, said memory comprising: 
an array of memory cells, each memory cell of said array including a field-effect access transistor 

and aSstacked capacitor, each transistor having a first source/drain region forming a 
storage\ode junction, said first source/drain region being coupled to the capacitor of the 
cell, each transistor having a second source/drain region forming an access-node junction, 
each transistok having an insulated gate having a lower surface overlying the substrate and 
insulated therefi^SJn by a gate dielectric layer, having an upper surface, and having 
generally vertical s^ewalls, said upper surface and said sidewalls being covered by a first 
dielectric material; \ 

an interlevel dielectric layer conwising a second dielectric material, said interlevel dielectric layer 

blanketing the array to a levfe;! above that of the capacitors; 
a plurality of digit line contact opening^ each contact opening extending through the interlevel 

dielectric layer and terminating arSV access-node junction, each digit line contact opening 
of said plurality of digit line contaot^^enirjg^elf-aligned to the first dielectric material 
layer, each contact opening hnea with a ^tanium metal layer, lined with a titanium nitride 
layer, and filled with a CVD tungsten plug^and 
a plurality of digit lines formed on top of the interlev^dielectric layer, each digit line making 
electrical contact to a plurality of tungsten plugs\ 

1 1 . The dynamic random access memory of claim wherein said second dielectric 
material is selectively etchable with respect to said first dielectric inaterial. 

12. The dynamic random access memory of claim 1 1, wherein at least a portion of the 
titanium metal which overlies each access-node junction has reacted v^th sjHcon atoms on the 
surface of the access-node junction to form titanium silicide. 
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l\ A dynamic random access memory fabricated on a silicon substrate, said memory 
comprisingX 

an array of memory cells, each memory cell of said array of memory cells including a stacked 
capacitoX^nd a field-eflfect access transistor having a gate electrode overlying the 
substrate, s^d electrode being dielectrically insulated from the substrate by a gate 
dielectric lay^said gate electrode having an upper surface and sidewalls covered by a 
first dielectric m^rial coating; 
an interlevel dielectric layeMormed from a second dielectric material selectively etchable with 
respect to said first dielectric material, said interlevel dielectric layer blanketing the 
memory cell array; \ 
a plurality of contact openings, eaclr(X)ntact opening of said plurality of contact openings 

penetrating the interlevel dielect^c layer to a region of the substrate contacting a single 
access transistor, said region ofi^i^substrate covered by a titanium silicide layer, and 
each contact opening of saidmlurajf^nof cont^ openings at least partially overlapping 
said first dielectric material co^ng, eacR\ppening of said plurality of contact openings 
lined with a titanium nitride layer and at partially filled with a CVD tungsten plug; 
and \ 
a plurality of digit lines formed on top of the interlevel diWectric layer, each digit line making 
electrical contact to a plurality of tungsten plugs. \ 

14. The memory array of claim 13, wherein each contaisl opening of said plurality of 
contact openings, except in the area of the junction, lined with a titanium metal layer contacting 
with the titanium nitride layer, but not contacting the tungsten plug witnm the contact opening. 

15. The memory array of claim 13, wherein each contact opening\>f said plurality of 
contact openings lined with a titanium metal layer contacting the titanium nitrideJayer, but not 
contacting the tungsten plug within the opening, said titanium metal layer overlyingsthe titanium 
silicide layer in the area of the junction. 
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The memory array of claim 13, wherein each word line comprises a doped 
polycrystallli^^e silicon lower portion and a refractory metal silicide portion above the lower 
portion. 


17. A dv^fcaniic random access memory on a silicon substrate, said memory comprising: 
an array of stacked-caj^citor memory cells, each memory cell of said array of memory cells 

having a field-effeot access transistor with a channel formed in the substrate and a gate 
electrode overlying me substrate, said gate electrode having an upper surface and 
sidewalls covered by a first dielectric material coating; 
an interlevel dielectric layer formeoyfrom a second dielectric material, said interlevel dielectric 

layer blanketing the memory cfeJl array; 
a plurahty of contact openings, each contact ogening penetrating the interlevel dielectric layer to a 
region of the substrate contacting a^ngLl access transistor, said region covered by a 
titanium silicide layer, each contact onenin^^ef^aitrplurality of contact openings at least 
partially overlapping the first dielectric matb*ial coating on the sidewall of a gate 
electrode, each of said contact openings beingSlined with a titanium nitride layer and at 
least partially filled with a CVD tungsten plug; and 
a plurality of digit lines formed on top of the interlevel dielectric layer, each digit line making 
electrical contact to a plurality of tungsten plugs. \ 

\7 18. The dynamic random a^ess memory of claim 17, wherein said second dielectric 
material is selectively etchable with respW to said first dielectric material. 

19. The memory array^s^^laim 17, wherein each contact opening of said plurality of 
contact openings, except in the area of me^lmcjion, lined with a titanium metal layer contacting 
the titanium nitride layer, but not contacting the^b^gsten plug within the contact opening. 
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20. The memory array of claim 17, wherein each contact opening of said plurality of 
contact openings lined with a titanium metal layer contacting the titanium nitride layer, but not 
contacting tne tungsten plug within the opening, said titanium metal layer overlying the titanium 
silicide layer in\he area of the junction. 

21. The memory array of claim 17, wherein each word line comprises a doped 
polycrystalline silicon Itower portion and a refractory metal silicide portion above the lower 
portion. \ 

22. A memory arr^on a silicon substrate comprising: 

a plurality of memory cells, each Wmory cell including a field-effect access transistor and a 
stacked capacitor, each field^^ect transistor having a first source/drain region as a 
storage-node junction, said first\ource/drain region directly connected to the stacked 
capacitor of the memory cell, eachVansistor having a second source/drain region as an 
access-node junction, said field-effectVansistor having an insulated gate having a lower 
surface overlying said silicon substrate and insulated therefrom by a gate dielectric layer, 
having an upper surface, and having verticamdewalls, said upper surface and said 
sidewalls covered by a first dielectric material iWer; 
an interlevel dielectric layer comprising a second dielectric^aterial, said interlevel dielectric layer 

blanketing said memory array at a level above that of at least one capacitor; 
a plurality of digit line contact openings, each opening penetrating the interlevel dielectric layer 

and terminating at an access-node junction, each of said opennigs being self-aligned to the 
first dielectric material layer, each contact opening being lined with a layer of titanium 
metal and a layer of titanium nitride thereabove and filled with a C vD tungsten plug; and 
a plurality of digit lines formed on top of the interlevel dielectric layer, each digit line making 
electrical contact to a plurality of tungsten plugs. \ 
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i3 . The dynamic random access memory array of claim 22, wherein at least a portion 
of the titaiHiim metal which overlies each access-node junction has reacted with silicon atoms on a 
surface of the\access-node junction to form titanium silicide. 

24. A memory cell array on a silicon substrate comprising: 

a plurality of word lin^, at least one of said plurality of word lines having a lower surface 

dielectrically insulated from the substrate by at least one silicon dioxide layer, said plurality 
of word lines each K^ing an upper surface and sidewalls covered by a layer of sihcon 
nitride; 

a capacitor for each memory cell V said memory cell array, each capacitor for storing a charge, 
the charge stored within eacn^apacitor being accessible by at least one word line of said 
plurality of word lines; 
an interlevel dielectric layer covering the xxMaoffy cell array and the capacitors thereof; 
a plurality of contact openings, each cdn1acb;^>eiiiDg^of the plurality of contact openings 

penetrating the interlevel dielectric layer t^a junction in the substrate, each junction being 
covered by a titanium silicide layer and locatedyadjacent at least one word line, each 
contact opening of said plurality of contact openings at least partially overlapping the 
silicon nitride layer on the sidewall of said at least one adjacent word line, each of said 
contact openings lined with a titanium nitride layer and\t least partially filled with a CVD 
tungsten plug; \^ 
a plurality of digit lines formed on the interlevel dielectric layer, each digit line making electrical 
contact to a plurality of tungsten plugs. 

25. The memory array of claim 24, wherein each capacitor comprisesNa stacked 
configuration. 
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16. The memory array of claim 24, wherein each contact opening of said plurality of 
contact op^ings, except in the area of the junction, further includes a lining of a titanium metal 
layer which is ihxontact with the titanium nitride layer, but not in contact with the tungsten plug 
that is within the contact opening. 

27. The memoiy^ay of claim 24, wherein each contact opening of said plurality of 
contact openings includes a linin]M)f titanium metal layer in contact with the titanium nitride layer, 
but not in contact with the tungsten plug within the contact opening, said titanium metal layer 
overlying the titanium silicide layer in the^ea of the junction. 


IL*JJ^ 28. The memory array of claim 24^ wl^jdn^ch word line is insulated from the 
substrate along a portion of its length by a gate oxide l^er and along the remainder of its length 
by a field oxide layer. 


29. The memory array of claim 24, wherein each word^line comprises a doped 
polycrystalline silicon lower portion and a refractory metal silicide portion thereover. 


30. The memory array of claim 3, wherein each word line functions as the gate of a 
field effect cell access transistor for portions of its length where it traverses a gate^oxide layer, 
each access transistor coupling a cell capacitor to a digit line. 
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A memory array on a silicon substrate comprising: 
an array ofWmory cells, each memory cell of said memory array including a field-effect access 
transisth^ and a stacked capacitor, each transistor having a first source/drain region as a 
storage-noH^ junction, said first source/drain region being coupled to the capacitor of the 
cell, each tran^^stor having a second source/drain region as an access-node junction, each 
transistor havingW insulated gate having a lower surface overlying the substrate and 
insulated therefrom\y a gate dielectric layer, having an upper surface, and having 
generally vertical sidew^lls, said upper surface and said sidewalls covered by a first 
dielectric material; 

an interlevel dielectric layer comprisilig a second dielectric material, said interlevel dielectric layer 
blanketing the array to a level arnvQ that of the capacitors; 
plurality of digit line contact openings, eabh contact opening extending through the interlevel 
dielectric layer and terminating at ai/awess-rtode junction, each digit line contact opening 
of said plurality of digit line contacrtJpera^s self-aligned to the first dielectric material 
layer, each contact opening lined with a titanmm metal layer, lined with a titanium nitride 
layer, and filled with a CVD tungsten plug; anc 
a plurality of digit lines formed on top of the interlevel di^ectric layer, each digit line making 
electrical contact to a plurality of tungsten plugs. 


32. The dynamic random access memory of claim 31, wherein said second dielectric 
material is selectively etchable with respect to said first dielectric material. 


33. The dynamic random access memory of claim 32, wherein at^ast a portion of the 
titanium metal which overlies each access-node junction has reacted with silicon atoms on the 
surface of the access-node junction to form titanium silicide. 
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An access memory on a silicon substrate comprising: 
an array ofSnemory cells, each memory cell of said array of memory cells including a stacked 
capacitot and a field-effect access transistor having a gate electrode overlying the 
substrate, said electrode dielectrically insulated fi'om the substrate by a gate dielectric 
layer, said gate\lectrode having an upper surface and sidewalls covered by a first 
dielectric material ooating; 
an interlevel dielectric layer including a second dielectric material selectively etchable with respect 
to said first dielectric material, said interlevel dielectric layer blanketing the memory cell 
array; 

a plurality of contact openings, each contact opening of said plurality of contact openings 

penetrating the interlevel dielectrfc layer to a region of the substrate contacting a single 
cess transistor, said region of said^ubstrate covered by a titanium silicide layer, and 
each contact opening of said plurality c#T?pntact openings at least partially overlapping 
said first dielectric material coating, eadp^^peij^ng of said plurality of contact openings 
lined with a titanium nitride layer and at leasKpartially filled with a CVD tungsten plug; 
and \^ 
a plurality of digit lines formed on top of the interlevel dielectric layer, each digit Une making 
electrical contact to a plurality of tungsten plugs. 


35. The memory array of claim 34, wherein each contae^opening of said plurality of 
contact openings, except in the area of the junction, lined with a titanium metal layer contacting 
with the titanium nitride layer, but not contacting the tungsten plug v^thin the contact opening. 


36. The memory array of claim 34, wherein each contact opening of^aid plurality of 
contact openings lined with a titanium metal layer contacting the titanium nitride layer, but not 
contacting the tungsten plug within the opening, said titanium metal layer overlying the titanium 


silicide layer in the area of the junction. 
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^7. The memory array of claim 34, wherein each word line comprises a doped 
polycrystalline sihcon lower portion and a refractory metal silicide portion above the lower 
portion. \ 

38. Ata access memory on a silicon substrate comprising: 
an array of stackedVapacitor memory cells, each memory cell of said array of memory cells 

having a field^l^ect access transistor having a channel formed in the substrate and a gate 
electrode overlying the substrate, said gate electrode having an upper surface and 
sidewalls covered W a first dielectric material coating; 
an interlevel dielectric layer mcluding a second dielectric material, said interlevel dielectric layer 

blanketing the memoryVell array; 
a plurality of contact openings, ^h contact opening penetrating the interlevel dielectric layer to a 
region of the substrate confuting a single access transistor, said region covered by a 
titanium silicide layer, each contact opening of said plurality of contact openings at least 
partially overlapping the first dia§^ct?ic material coating on the sidewall of a gate 
electrode, each of said contac/opAinngsfo lined with a titanium nitride layer and at 
least partially filled with a CVD tungs^n plug; and 
a plurality of digit lines formed on top of the interlevel dielectric layer, each digit line making 
electrical contact to a plurality of tungsteirolugs. 


39. The dynamic random access memory of claim 38, wherein said second dielectric 
material is selectively etchable with respect to said first dielectric material. 


40. The memory array of claim 38, wherein each contact opening of said plurality of 

\ 

contact openings, except in the area of the junction, lined with a titanium metal layer contacting 
the titanium nitride layer, but not contacting the tungsten plug withiriahe contact opening. 
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The memory array of claim 38, wherein each contact opening of said plurality of 
contact openingSSiQed with a titanium metal layer contacting the titanium nitride layer, but not 
contacting the tungsten phig^thin the opening, said titanium metal layer overlying the titanium 
layer in the area of the junc 


42. The memory array of claim 38, wherein each^v/Qrd line comprises a doped 
polycrystalline silicon lower portion and a refractory metal silicide p^rtign above the lower 
portion. 
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